Non-selective
Indomethacin Amide Selective for COX-2 0.05% trifluoroacetic acid. The effluent was monitored by UV detection at 235 nm.
2-(1-(4-chlorophenylcarbonyl)-5-methoxy-2-methyl-1H-indol-3-yl)-N-(4-(trifluoromethyl) benzyl)ethanamide (Compound 1):
A reaction mixture containing indomethacin (300 mg, 0.84 mmol) in 6 mL of anhydrous CH 2 Cl 2 was treated with dicyclohexylcarbodiimide (192 mg, 0.92 mmol), dimethylaminopyridine (10 mg, 84 mmol), and 4-trifluoromethylbenzyl amine (0.13 mL, 0.92 mmol). After stirring at room temperature for 5 h, the reaction mixture was filtered, and the filtrate was concentrated in vacuo. The residue was diluted with water (2 x 15 mL) and extracted with CH 2 Cl 2 (3 x 15 mL). The combined organic solution was washed with brine (2 x 15 mL), dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by trituration with a minimal amount of CH 2 Cl 2 and one equivalent of hexanes to give a white precipitate. The solid was collected in a fritted funnel (301 mg, 69% 
(B) Supplemental Computational Methods
Since there were no suitable unliganded COX-2 crystal structures to generate an initial model, we used structural results from previous MD simulations of a COX-2/indomethacin complex (based on the murine COX-2/indomethacin X-ray structure (PDB ID 4COX), 4 as reference. We removed indomethacin from the enzyme active site, and also deleted the oligosaccharide residues, since the X-ray structural data for these residues is neither complete nor well characterized. Hydrogen atoms were added to protein residues using the AMBER LEAP module. We then hydrated the empty enzyme active site and generated a solvation shell around the full protein homodimer using the Metropolis Monte Carlo program MMC (http://inka.mssm.edu/~mezei/mmc/) to place SPC/E 5 water molecules at energetically favorable locations via a cavity-biased 6, 7 , Grand Canonical ensemble simulation. 8 The COX-2 dimer was centered in a rectangular cell 96 Å x 96 Å x 118.5 Å for the GCMC simulations, using the Amber94 potential function 12 and a 7.75 Å solvent-solvent cutoff with minimal-image periodic boundary conditions. Bulk water density was held at 1.0 g/ml in the outer 10 Å shell of the simulation unit cell. Initially, we set the Adams B parameter, 9 which reflects the excess chemical potential of the simulation, to +1.5, allowing the simulation cell to flood with waters, and the B parameter was reduced subsequently to -1.70 over a series of MC runs. Final water placement was then performed with an equilibrium MC simulation (6 x 10 7 steps), using every 30,000th configuration for water placement analysis. Waters outside the first solvation shell were then removed, and 3,000 generic bulk water positions were calculated using the Mezei and Beveridge 7 algorithm along with data from the 2000 saved ensemble configurations. The hydrated COX-2 homodimer system was then solvated in a larger truncated octahedral box using the AMBER Leap module, and 10 Na + counter ions were added to impose net neutrality in the periodic unit cell. A weak harmonic restraint (20 kcal/mol/Å) was used to tether the heme prosthetic group securely to the His-388 axial ligand during MD simulations. Water and cation positions were relaxed with 1000 steps of conjugate gradient energy minimization, while keeping all protein and heme atoms fixed. Next, protein and heme atoms were refined with 1000 steps of energy minimization, while water and counterions were held fixed. Finally, the entire system was relaxed with 1000 additional steps of energy minimization. The minimization procedure was followed by 20 ps of low-temperature (20K) constant-volume molecular dynamics, allowing only water, and counterions to move freely. Next, a series of 10 short (0.2 ps) constant-pressure MD simulations were run sequentially, assigning initial velocities for each separate simulation from a unique Boltzmann distribution at 310 K. The system was then equilibrated for several nanoseconds with NPT ensemble MD simulations. After 5 ns we extracted a configuration snapshot from the mCOX-2 trajectory to generate the starting configuration for the L472M simulation. We substituted the Met sidechain for L472, based on the Met side chain conformation observed in COX-1 X-ray structures (PDB IDs 1Q4G and 2AYL).
10, 11 Hydrogen atoms were added to the M472 side chain using the LEAP module, and the side chain geometry was relaxed using 1,000 cycles of conjugate gradient energy minimization, with all neighboring side chains and solvent molecules held fixed. We then equilibrated the L472M mutant system as outlined above. We generated 750 ns trajectories for both the L472M mutant and mCOX-2 systems for subsequent analysis. We used the AMBER99 12 all-atom potential functions for all simulations, with a 1 fs integration time step, a 9 Å real-space nonbonded cutoff, and particlemesh Ewald 13 summation to correct for long-range electrostatic interactions. For quasi-harmonic analysis [14] [15] [16] [17] of low-frequency dynamics, all water molecules and ions were removed. All side chain hydrogen atoms were stripped from the trajectory files, as high-frequency hydrogen motions were of no interest in these analyses. Quasi-harmonic vibrational modes and energies were calculated by the PTRAJ module in AMBER 14. Main channel radius analysis was performed with "channel_finder" a PERL script implementation of a protocol that has been described in detail previously. 18 Basically, channel_finder uses a series of iterative MSMS 19 molecular surface calculations to determine the largest probe sphere that can escape from a designated starting point (e.g., the active site cavity) to the surface of the protein. A collection of "blocker" spheres were first manually placed in the COX-2 active site to exclude surface imaging of all but the main channel pathway leading from the active site, past the constriction site network, and into the protein lobby region. For each trajectory snapshot, the initial probe sphere radius is set to 1.0 Å. From there, channel_finder's binary search algorithm will next attempt to surface with a 1.5 Å sphere if a channel is found, or 0.5 Å otherwise. Subsequent attempts will add or subtract 0.25 Å, 0.12 Å, and finally 0.065 Å from the converging probe sphere radius. While we display frequency counts of all channel radii in our histogram (main paper Figure 4 ), we note that water molecules require a main channel radius of at least 0.7 Å to escape the active site. Moreover, with smaller probe spheres, the MSMS algorithm is less reliable, and our blocker sphere set may not effectively constrain the probe escape route to the constriction site. Thus, for these narrow channel observations, we simply classify the main channel as closed. The initial MSMS probe spheres were always initially placed adjacent to Ala-527 atom Hα in both monomers of both trajectories. Extensive visual inspection of MSMS surfaces from every 50th frame revealed that probe sphere start position was reasonably constrained by the nearby backbone geometry throughout the entire trajectory, so that the probe sphere was indeed surfacing the active site region of interest. While it is possible that our selection of start atom and blocking sphere set may have led to occasional escape through alternate transient channels in the protein, our results are valid as a comparison tool since we precisely duplicate these channel finder parameters in the width calculations for each monomer of each trajectory, for all 19,000 snapshots. Visualization of MD trajectories and quasi-harmonic vibrational modes was performed using MDDISPLAY and its companion program NMDISPLAY.
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